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A 900-2000 Me UNIT OSCILLATOR 


With tiu* ariditirm of the r!(5\v Type 
1218-A Knit Oscillator, the series of (11^ 
riiit Oscillators shown in Figure 2 now 
covers the frequency ranj^e from tl.T)- 
201)1) Me. The lowest-fre(|uency unit has 
two freciuency ranges, the others have 
only one. 'Fhey all are simple trimle os¬ 
cillators with output adjustable from a 
low value to about 200 milliwatts. The 
oscillators are well shieldetl for us(* in 
I lie measurement laboratory to drive 
bridge, slotted lines, and other im¬ 
pedance-measuring eriuipment, and as 
power sources in general testing and 
measur(*ment systems. Heater and plate 
powc*r can be obtained from any avail¬ 
able power source but ordinarily one of 
the small CJK Tnit Power Supplies will 
be us<mJ. The new oscillator covers the 
frequency range of IKK) to 2000 mega¬ 
cycles, used mtxstly for aircraft naviga¬ 
tion and marine services. 

Tube 

'rhe osinllator tul>e used in the Type 
12IS-A 9(M)-20()0 Me Unit Oscillator is 
the r)b75-ty|)e pencil tritnle shown in 
Figure .*i. This tula*, has small internal 
el<H*trfKies of conventional cylindrical 
design, but grid connections are brought 


Figure 1. View of the Type 1218*A Unit Oscillator. 


out to a large circumferential terminal 
which retpiires disc seal construction. 
The cylindrical plate, grid and cathode 
electrodes are all locatfKl on the plate 
side of the grid disc, and tuning between 
plate and grid is possible with a (piarter- 
wave line section at fre(|uencies as high 
as 2(KX) Me. .\t the .same fre<|uency a ^4 
wave-length .section is retpiired to tune 
between grid and catluMle. 

Tuning Elements 

Since the high of the short coa.xial 
grid plate line determines performance 
and stability of t he oscillator, the longer 
grid cathmle line has been coiled up in a 
3^" diameUT circle to .siive spiu'C. It is 
housed in a shallow cylindrical com¬ 
partment, which is shown in Figure 4 
with the shield cover removed. The 
mechanical de.sign of the (Kscillator is 
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ilotcrmiiierl by this const ruction, whi<‘h 
rc<|uires a linear motion for plate tuning 
and a rotational mot ion for the (‘atluxle 
in a plane perpendicular to the plate 
line. Of eipial importance for the tinal 
di^iL^n was the deiasion to use sliding 
contacts in the two tum‘d circuits. With 
the new materials and methods now 
available, reliable sliding contacts can 
be pnaluced, and f-m noise due to vi¬ 
bration and microphonics is lower in 
contact-t\"pe circuits than in circuits 
that have closely spa ceil parts to pro¬ 
duce wide fre<|uency ranges. 


fine tuning are locateil on top of the cast¬ 
ing. Figure 4 and Figure 5 show how 
some of the mechanical problems have 
been solved. The wide berillium 
eopper band and the rack ainl pinion 
visible in Figure o provide the linkage 
between the main fre(|uency dial, which 
is rotated through 2(K)° by 8 turns of t he 
v'ernier dial, the short-circuit plunger of 
the plate grid line, which mova*s linearly 
by and the contact arm on the 

grill cathixle line which rotates 2tK)®. 
With theses drive's the oscillator can be 
tuniHi to audio bimts. 


Output Coupling 

A current maximum at all frecpiencies 
occurs only at the point of the movable 
short-circuit in the griil-plate quarter- 
wave line. Coupling to the load is ac¬ 
complished at this point, and means are 
provided for adjusting the coupling in 
the movable plunger. 

Drive Mechanism 

The complete o-scillator is shown in 
Figure 1. Like all other Unit Oscillators, 
it consists of a casting with large round 
shields and an Ir-shaped bracket that 
(jarrics the freijiiency dial. The Tvet: 
874 Output Connector and a knol> for 


Power Supply 

Like all other Cnit Osiallators, the 
new Tyi»k 1218 -A works lx»st from a 
800-v'olt power supply with about one 
half this voluige on the plate of the os¬ 
cillator tul>e. The large plate series riv 
sistor required for this operation hi'lps 
to stabilize tin* oscillator and pn»tects 
the tube from overloads. To avoid com¬ 
plications in the r-f output circuit, the H 
supply is groundcnl at the plate poten¬ 
tial of the oscillator tube. To rtMliice 
uinle.sirable fm when commoidy avail¬ 
able ().3 volt a-c lauitcr power is u.sed, 
a rectifier and lilter for the cathode 
heater voltage have been included. 


Figur* 2. Group ot Unif Osdllolon covering a frequency ronge of OJS to 2000 megacycles. The lengths of the bars 
in front of the units indicate their frequency coverage on a logorithmic scale. 
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OPERATING CONSIDERATIONS 

Several mmies of operation which 
have not possible on previous I-nit 
Oscillators have been provided. 3- 
position swit(*h selects the desired 
operation, and allows the application of 
external control or modulatiny; voltaj?(‘s 
at. a teh‘phone jack. Schematic dia¬ 
grams correspondin^i: to the .swit<*h posi¬ 
tions are shown in Figure t». 



Figure 4. View of fhe right-hand end of the oscillator 
assembly with cover removed to show the cathode line. 


Normal Operation 

Normal operation is obUiinetl in the 
lirst switeh po.sition labeled ('\V. Fig¬ 
ure ba shows that the plate circuit 
can Ik* o|>eneil at the ground point by 
plugging in at the panel jack and that a 
control vttltage can be inserted in .s<*ries 
with the plate voltage. As with all other 
riiil Oscillators, audio voltage can be 
applied here to obtain sinusoidal am¬ 
plitude nuHlulation to allow tlu* use of 
high-gain audio amplifiers after an r-f 
detector. 

No control voltage is rerjuired for 
CW operation, unless it is desin»d to 

Figure 5 . View of rhe left-hand end of the osdllotor 
casting with cover removed showing the drive mecha¬ 
nism. 


change the amplitude or to hold the os¬ 
cillator output constant as the fre- 
(|uency is varic‘<l. To accomplish this, a 
v'oltage derivetl from an output monitor 
(!an be inserted at the panel jack. While 
a feedback s^stem of this sort can be 
set up u.sing the 87t-VH Voltmeter 
HectiHer and an amplifier, automatic 
output control is so ust'ful and almost 
indispensable for some applications, 
that an amplitudf*-regulating power 
supply has bc»('n developed for this pur- 
po.se and will be announced in a few 
months. 

Square-Wave Modulation 

.Amplitude nuHlulation. obtained by 
superimposing a-c voltages on the d-c 
plate voltage «»f the oscillator tube, in- 
tnaluces undesirable frecjuency m(KJu- 
lation, which increases rapidly with 
carrier fre(|uency. .S<|uare-wave mo(Ju- 
lation that turns the o.scillator on and 
ofT eliminates this difficulty. Ordi¬ 
narily con.siderable s(|uar(*-wave power 
is re(|uired to turn the o.scillator off 
completely or to give large outptit if 
the d-c plate voltage is eliminated. To 
obtain satisfactory operation with low 
power, the cinaiit is changed in the 
SQl AHK W.W’E position of the selec¬ 
tor .switch as shown in Figure fib. A 
large resistor is in.s<*rt(*d in the grid cir¬ 
cuit, which makes the oscillator un- 
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Rgure 6. Schematic diagrams of OKillator for vanous modulation conditions. 


siablt* SO limt it can be triggcriHi witli 
relatively low power. CiftfwJ 8i|uare- 
wave mcKiulation from about KH) to 
5000 cycles can Ite obtained, wit h sr|iiare 
wave input as shown in Fij^ure 7. 
Fi^iire 8 shows the output pnsiiiced if 
sine waves are applied in the SQFAHF 
WAV'E position of the .selector switch. 

Pulse Modulation 

F'or pulse nntdiilalion, the d-c plate 
supply is removed in the PFlJ^E posi¬ 
tion <if the selector switch, anti pulses 
are applied to the cathcxle. This circuit 
is shown in Fij^ure tic. For full output. 
150 volts are re(|uire<I. The build-up 
time of this Fnit ()sr*illator varies from 
about 3 to 10 microseconds, depentliiiK 
on carrier frequency anti loatl. The 
decay time is (»f the order of 0.5 micro- 
set!oiids. While this performance is not 
ade(|uate to reproduce faithftilly short 
pulses, it is pos.sible to obtain reason¬ 
ably |?ood output pulsex flown to about 
l microsecoiul. If a monitoriuLt scope is 
available, the input puLst* can In? ad- 
justcnl to ef|ual the observed ris<» time 
and the desired pulse length. C'haracter- 
istic I and 5-microsecond output pulses. 


obtained with input pulses of 0 and 10 
microseconds, at 1500 Me, are shown in 
Fijj^uri^ 9 and 10. -\ TyjK* I‘2I7-A ITiit 
PuLser with a suitable amplifier was 
iLsed as the mo<lulatiiig source. 

Frequency Increments 

Small frc(|ueiicy variations, of the 
order of 20 kc to KKJ kc, can be obtained 
by varying mechanically the resistance 
in the grid circuit. The lOOO-fihm resis¬ 
tor, A f, at the top of the main casting, 
has been providefl for this purpose. In 
series with this vaiiable resistor is a 
fixed resistor of 2(K)0 ohms and a tele¬ 
phone jack that is normally closeil. This 
circuit is shown in Figure (mI. Increasing 
the grid circuit resistance beyond 30(K) 
ohms tends to make the ascillator un¬ 
stable, but bias voltages with low in¬ 
ternal impedance can be introduced at 
the telephone jack to change the fre- 
(piency by about 0.1%. Since both 
sides of the bias volUige are high against 
ground, the mcxlulator jack on the front 
panel cannot l>e uslhI for this purpo.se, 
and a second jack, shown in Figure 4, 
has l)een provided. Tin* circuit can be 
u.sed for electronic fre(|ucncy control in 


Oftdilogramt of modulation waveforms. Repetition rate it 1000 cycles per second. Upper troce it the input waveform; 

lower trace the output. 

Figure 7. Square-wove Figure 8. Sine-wave in- Figure 9. Input Rgure 10. lO^sec Input 

modulation. The rite ond put, tquore-wove out- pulse, 1 psec output pulse. pulse, 5/isec output pulse, 

fall time h foster in the put. 

r-f output than in the 
input. 
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a c*lns<M|-ln(ip sysii*ni jis for fn»- 

ipii'iiry niixliilaiioii. 

ACCESSORIES 

'I'lu* Typk 1218-A Tfiil Oscillator is 
well suited for use as a gi'iicrator in 
rneasu remen Is witli llie Type 1(1()2-B 
Admittanee Meter and the IVpe S7-I- 
LHA Slotted lane. In eonjunel.ioii with 
the 'rvPK S74-MH Mi.\(‘r lleetiher and 
tin* 'I'ype r2lt)-A ( nit. I-F .Vmplifier. it 
functions as the heterodyning oscillator 
in a u-h-f detector ass4*mhly. With the 


addition of a 'Pvpe S74-(iA Adjuslahle 
x\tteniialor and the Typ<‘ S74-\'K, -\ 1 
voltmeter, the oscillator lMM*»ime8 a 
standard-signal generator. 

Amplitude nuHiulatitm to 11)0' ^ w4th 
negligil)le fm, and pulsing with a high 
degree of earri«*r suppre.ssion can l»e 
obtained witli the I'ype HMKt-P7 Bal- 
anc(Mi Moflulatoi. In addition, the e.\- 
t(*nsive line of (»(*iM*ral Radio 'Pype S74 
(*ouxial IClem(*nt.s is available for adapt¬ 
ing the oscillat4ir to other uses in the 
laboratory. Km ahd K vupt.rs 


SPECIFICATIONS 


Fraquoncy Rongs: tKX)-2n0n Mc. 

Frequency Control: IP' dial vvitli direct reading 
fnMjiieiiey ••ali brat ion over 2<K)'’. Slow motion 
drive, S turns. 

Frequency Colibrotion Accurocy: ^ IVn. 
Frequency Drift: .\ppro\imatelv 0.1' c is*r <luy 
Output Power: x\t le.'tsl 200 milliwatts into u 
50-«ihm liuul. M:tximmn |K>wer ran Ije delivenni 
to IfKid impei^lani'es normally encotinterefi in 
(Miuxinl systems. 

Output Connector: Typk 874 Co.’ixial (’onnector; 
adaptors ix» other types of coaxial connectors 
an* availut)lc. 

Modulotion: Siiiusodial amplitude mmlulatioii 
in the plate circuit, autoiimtie output control 
witli aiuplitu<l(‘-regu)atiiig jsiwer supply; sxiuart*- 
wavo modulation in t)ie grid eireiiit: pulse 
riuNliihitum in the [date cireiiit; frexiuetuy 
variation in the gritl eirruil. For genenil use, 
s<|uari*-wave mo<iulntion is n*eommendcMl. 
Power Supply Required: d(K) v. 30 nm. <1 e. 
(3.3 V, 0,135 a, ac or d c. Typk I20^3-.\ I'nit 
l‘o\v»*r Su|>[)ly Is recommended for operation 
fnun .50-li»-(i(Vey«*lr power line of 115 volts. 

Tupr 


Typk 1202-A Unit V ibrator Power Sup[»ly is 
recommended for opi'ration from a li or 12-volt, 
stxiruge battery. 

Tube; Typk 5075 UIIF tri(M|e. 

Mounting: The o.<4cillator in housed in an alumi¬ 
num casting and is shielded with two spun- 
aluminum covers. The :isM*iiibly is mountoxi on 
an I/-shaped paiad and chassis fiiiish(*<l in 
blmrk mickle lacqux'r. Typk 480-P7l’l axlaptor 
[mntd is availalile to mount the osx’illator in a 
relay nick. 8ei^ page S. 

Accessories Supplied: TVPK 87-t-K22 Paleh 
(^ird, Typk 874-(’ (^'lble Connector, Typk. 
S74-PH P.'inel Conneelor, multijioint eonncc- 
tor. and telephone plug. 

Accessories Available: I flit Power Supplies, 
I’nit Oscillators and I’nit Pulser for nuMiula- 
tixui; Type I(KX>-P7 Bahiiieeii .MoiJulator; Typk 
87-1 Coaxial F.lemeiils. including .utafitors, 
attenuators, voltz-nn ters. fillers, mixers, and 
liiM*s. See the (Jeuenil Itadio catalog and irment 
issues of the Kxpkri.mkxtku for details. 
Dimensions: Width, 12*2 X height, 10^X 
dejith, tMn inches overall. 

Net Weighu 14^4 pounds. 

Cmir ll'ard I*rut: 


1218-A Unit Oscillotor CAKKY $465.00 

I '. S. Patent Nos. 2,125.8l(i and 2.548.437. 

NEW ADAPTABILITY FOR UNIT INSTRUMENTS 

General Radio Unit Instruments ore rapidly becoming recognized os a convenient and inexpen¬ 
sive solution to the problem of equipping the electronics laboratory with basic measuring equip¬ 
ment—power supplies, generators, amplifiers and detectors. They ore particularly useful in 
the educotionol laboratory, becouse they con be assembled like building blocks into combina¬ 
tions for particular purposes, thus giving the student on understanding of the elements of which 
more specialized instruments ore composed, while their modest prices provide o welcome 
relief to the strain on the deportmentol budget. 

For the industrial organization, Unit Instruments perform reiiobly and at low cost many of the 
everyday jobs of the electronic engineering laboratory, and their simplicity of operation combined 
with compact construction mokes them equally well suited for many production tests. 

Two new developments, described on the following pages, bring to the Unit line a still greoter 
flexibility of opplicotion. The Type 1202-A Unit Vibrator Power Supply, operating from botteries. 
provides power for Unit Instruments in the field, where a-c power lines are not available; and 
the Type 480 Panels permit permonent instoliotien on reloy rocks in the loberatery. 
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THE UNIT VIBRATOR POWER SUPPLY 


Design Considerations 

Most of the Unit instruments are 
normally supplied with heater and plate 
voltages at the multipoint eonnector of 
a Tvpk 12()3-A Tiiit Power Supply, 
whirh c»perates fnmi a llo-volt oll-r>0 
cycle power line. Two of the rnil in- 
stniments include their own supply for 
direct power-line o|H*rations. 

The new vibrator p»)wer supply is 
desi|riuM| to meet the exact lu^eds of 
l)Oth I'nit-line groups when operated 
from either a li-volt or a 12-volt storage 
fmttery. There is a multipoint connector 
for healer ami plate supply; there is a 
power outlet for llo-volt a-e supply. 
This latter feature extends the ust'ful- 
ness of the new sui>ply to field operation 
of many instruments other than that of 
the Unit line, sueh as megohmmeters, 
vacuum-tube voltmeters, oscillators, 
etc. Power can be taken simultaneously 
from both outlets to supply, for exam¬ 
ple a Type 121f>-A I.F. Unit Amplifier 
and a Type l2(Mt-A U.H.F. (Oscillator 
for antenna measurements. 

To avoid duplication of facilities, the 
new vibnitor supply c*an also oper¬ 
ated from a ll.Vvolt, oO-bO cycle line. 

Alternate Methods 

Commercial etjuipment for supphdng 


higher-volt age a-c* or d-c power from 
storage batterie.s has been available for 
some years. A survey of the ecfuipment 
on the market with the requirements 
of the Unit In.struments in mind maile 
it quite evident that a supply designetl 
especially for the.se instruments was 
neces.sary. In some instruments, the 
heater must not be grounded, in one, 
the heater v’(»ltage is rectified, 'rheri*- 
fore, any supply that recpiires that tin* 
heaters be connected dire<*l to the bat¬ 
tery i.s not adecjuate. This is even more 
evident for 12-volt-battery op(‘ration. 
Some Unit Instruments re(|uir(‘ a 
grounded plate supply; in oth(*rs, the 
plate supply must not be grounded. The 
plate and heater circuits of the supply 
must be isolated from ea(di other ainl 
from ground and, therefore, from the 
battery as is done in the Type 12()2-A 
Vibrator Supply. .\ny metlnxl that ^ 
involves the generation of 115 volts a-c 
from the battery to fei'il a Type l20.’i-.\ 
Supply which in turn supplies the plates 
and heater circuits of the Unit instru¬ 
ment requirffs unneces.sary duplication 
of eijuipment and .substantially greater 
conversion inefficiency with con.s<‘(|uent 
extra drain on the storage battery. .\ 
.single supply is lower in cost and more 
efficient than two in tandem. 


View of Ihe Type 1202>A Unit Vibrator Power Supply. 
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Design Features 

ThfTvpE 12()2-A N ibnUor Supply in¬ 
corf lorat PS lilteriiifi for ‘Muish'* and r-f 
to an ado((uate deforce, ddic freipiency 
at the 115-volt outlet and at the heater 
8Uf)pIy outlet for battery-input opera¬ 
tion i.s 115 cycles and the wave-shape 
is approximately scfuare. With power¬ 
line input, the heater-supply fretfuency 
and wave-shape is 50-t>() cycles siiu^- 
wave. 'fhere are two switch positions 
for battery ofieration to allow for di¬ 
verse battery and h»ad contiitions. 

Selenium rectifiers are use<l in the 
fdate supply system fc»r greater overall 


efficiency and less drain on the battery. 
The b-foot battery cable has heavy- 
duty insulation to withstand the sc*vere 
mechanical treatment that can be ex¬ 
pected out of doors aiicJ at the battery 
of a car. It is fitted with extra-larjse 
battery clips. Ffie leads are color-code<l 
iK'cause the supply must be connecteil 
with due regard to the ground conniM*- 
lion at the battery. 

'fhe <*omplete supply is hous(*d in a 
standard General Kadio Tnit Instru¬ 
ment cabinet tfiat is about one fifth of a 
cubic foot in volume. 

— A. G. HousgfET 


SPECIFICATIONS 


Input: Six-volt storu^sj* Imllcrv or t\vi*lvi*-voll 
MtoruKc batt4?ry or I l.Vvolt, .50- to t»0-<*v(*lc 
fKiwor lini*. Itistruincnt is HhipfMMl with i-oii- 
ruM'liorid for (»-volt otH*r:ttiofi iiiilf>ss 12-volt 
supply is sp(*cifip<l on llic ijhIit. 

Output: .'too volts at 5.5 nia <!-<•: (».;t volt.** at 2.7 
am|K*r«*»» a-c. With hatters* input. 115 volts at 
115 ryric**! is also av:iiiahl(*. Tla* nmximuni 
output is 40 watts. 

Vibrator: A 0-volt Nuhralor is suppluH] with I ho 
instrutneni. It is us<*<l for hotli 0-voIt ami 12- 
volt ofM‘r;itioti. 

Output Connectors: A stamlanl tnulti-|M»int coii- 
noctor is niounterl on ono salt* of the cahinct 


for pluKgin^ in in.striiincnts of (hi* unit lino. 
A standard a-c outlet on the other side of tlu* 
cabinet for connection to instruments that 
nortiuilly plug into a fHnver line. 

Accessories Supplied: Sfmn* fus(*s. a mating 
multipoint (*onniM*tor. a |M>wer line cord and 
a heavy cable for battery connection. 

Mounting: Blai'k-cmi'klf^nnish aluminum panel 
and siih*s. .Aluminum cover finishi'ii in clear 
lacipjer. 

Dimensions: (VV'idtIi) 10‘i^ X (height) 5Aj X 
(depth) (>3^ itjches overall. 

Net Weight: 11 ' j IK'Uiid.s. 


Typf ('fttie ll'orr/ f'niV /^nre 


1202-A Unit Vibrotor Power Supply . At'R.Al. $125.00 


RELAY-RACK MOUNTING FOR UNIT INSTRUMENTS 


An important feature of rnit Instru¬ 
ments is their small size, which for gen¬ 
eral use on the laburatury Itench. is a 
considtuable advantage. They can be 
.stacked one on another, for instance, to 
reijuire as little bench space tvs possible. 


Where permanent installation for long 
periiMls is dt'sinvi. however, relay rack 
mounting reduce.s the need for bench 
space to a minimum. In order to pro¬ 
vide as much flexibility in u.se as possi¬ 
ble, we are therefore making available 


Figure 1. View of the 
Type 1217-A Unit Pulser 
and the Type 1203-A 
Unit Power Supply mounted 
in a Type 480-P4U3 
Relay-Rock Panel. 
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n‘lay-rack miaptor panels in which Tnit 
InstrumentH can l)e mounted. 

Bjich panel ha.s a eut>out opening in 
which one or more Unit Instruments 
can be mounted. No alteration of the 
Unit Instrument is neces.sary; each in¬ 
strument fastens into the hole in the 
panel wit h simple hardware to produce 
a sticure, neat, Hush-mounting. Ample 
clearance around instruments is pro- 
vide<l, so that .systenas can l>e set up in 
any convenient arrangement. Most in- 
stniments can l>e mounted with a power 
supply in a single rack; one, theTvPK 
1218-A Unit ()s(‘ilIator, because of its 
size, re(|uires separate panels for oscil¬ 
lator and power .supply. All necessary 
mounting hardware is .supplied. 

— S. P. Baldwin 



Rgure 2. View of fhe Type 1218-A Unit Oscillotor ond 
the Type 1205-A Unit Power Supply mounted in the 
Type 480-P7U1 ond the Type 480-P4U1 Relay-Rock 
PoneU, respectively. 


Type SumberH of 
Unit histmmeni* 

Typr Panel will handle Cotie Word Price 


480.P4U1 

1214 or \21M 

U.NII'A.NARCH 

$12.50 

480-P4U2 

1204, 1206, 1212. 1213, 1216, or 1217 

UXIPANBOI.T 

12.50 

480-P4U3 

120J1 and unv of aliove 

CNIPAXCART 

12.50 

480-P4UC1 

1203 and 1208 

CXIPAXIIOCK 

15.00 

480-P4UC2 

1203 and 1200 

CXI PANFORT 

15.00 

480-P4UC1 

1203 and 1211 

rXIPANOOl.F 

16.00 


or 




120.3 and 1215 



480.P7U1 

1218 only 

CXIPAXHCMP 

14.00 
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